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The asymmetric unit of the title compound, C21H27NO, 
contains two molecules (A and B). In molecule A, the central 
ring of the anthrone unit adopts a shallow boat conformation 
and the dihedral angle between the benzene rings is 18.96 (7)°. 
In molecule B, the central ring is close to being planar (r.m.s. 
deviation = 0.078 A) and the dihedral angle between the 
aromatic rings is 7.82 (7)°. In the crystal, molecules are linked 
by O— H- ■ -N hydrogen bonds, forming zigzag C(7) chains of 
alternating A and B molecules running parallel to [100]. The 
structure also features weak C— H- ■ O and C— H- ■ -tt inter- 
actions. 



P = 92.2372 (7)° 
V = 1812.41 (2) A' 
Z = 4 

Cu Ka radiation 

Data collection 

Agilent Xcalibur (Ruby, Gemin) 

diffractometer 
Absorption correction: multi-scan 

(CrysAlis PRO; Agilent, 2012) 

r„i„ = 0.838, r„„ = 1.000 

Refinement 

R[F^ > 2a(F^)] = 0.034 

wR{F^) = 0.091 

S = 1.06 

5579 reflections 

425 parameters 

1 restraint 



jtt = 0.53 mm 
r = 123 K 

0.41 X 0.34 X 0.27 mm 



12252 measured reflections 
5579 independent reflections 
5539 reflections with / > 2cr(/) 
«i„, = 0.019 



H-atom parameters constrained 
Ap„„ = 0.23 e A-' 
ApmM = -0.23 e A-' 
Absolute structure: Flack (1983), 

1564 Freidel pairs 
Flack parameter: 0.08 (17) 



Table 1 

Hydrogen-bond geometry (A, °). 

Cgl and Cg2 are the centroids of the C11A-C16yl and CIB-CIB benzene 
rings, respectively. 



D-U-A 


D-H 


H-vl 


D- ■ A 


D-U-A 


OM-HIA-NIB 


0.84 


2.03 


2.8659 (16) 


170 


OIB-HIB-NM' 


0.84 


2.03 


2.8428 (16) 


161 


C17yl-H17B--01S" 


0.99 


2.56 


3.3166 (17) 


133 


C20B-H20F- ■ Cgl 


0.98 


2.82 


3.5941 (17) 


136 


C2lA-m.\A- ■ Cgl" 


0.98 


2.97 


3.8017 (18) 


143 


Symmetry codes: (i) x — 


1, y, z; (ii) x H 


- 1, y, z. 







Data collection: CrysAlis PRO (Agilent, 2012); cell refinement: 
CrysAlis PRO; data reduction: CrysAlis PRO; program(s) used to 
solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to 
refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 (Farrugia, 2012); software used to prepare material for 
publication: WinGX (Farrugia, 2012) and PLATON (Spek, 2009). 



Related literature 

For a historical perspective on the applications of anthrone, 
see: Trevelyan (1952). For related structures see: Abboud et al. 
(1991); Fun et al. (2010, 2011); Siddaraju et al. (2011); Yannoni 
& Silverman (1966). 
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Supplementary data and figures for this paper are available from the 
lUCr electronic archives (Reference: HB7006). 




Experimental 

Crystal data 

C21H27NO 
Mr = 309.44 
Monoclinic, P2j 



: 11.79596 (9) A 
: 9.17559 (7) A 
16.75788 (13) A 
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9-[3-(Dimethylamino)propyl]-l 0,1 0-dimethyl-9,1 0-dihydroanthracen-9-ol 
Manpreet Kaur, Ray J. Butcher, Mehmet Akkurt, H. S. Yathirajan and B. Nagaraj 

Comment 

Anthracene and its derivatives are long known polycyclic aromatic compounds showing a high potential for use in 
materials science {e.g. fluorescence probing, photochromic systems, electroluminescence) and several reviews have been 
published. Anthrone is a tricycHc aromatic hydrocarbon which is used for a popular cellulose assay and in the 
colorometric determination of carbohydrates (Trevelyan, 1952) and anthracene itself is used in the production of red dye 
alizarin. The crystal structures of 9,9,10,10-tetrachloro-9,10-dihydroanthracene (Yaimoni & Silverman, 1966), cw-9,10- 
dibenzyl-9,10-dihydroanthracene (Abboud et al, 1991), 9,9-dimethyl-9,10-dihydroanthracene (Siddaraju et al, 2011); 
10,10-dimethylanthrone (Fun et al, 2010) and melitracenium chloride (Fun et a/., 201 1) have been reported. 

As part of our studies in this area, this paper reports the crystal structure of the title compound (1). 

As shown in Fig. 1, there are two crystallographically independent molecules (A with the suffix A and B with the suffix 
B) in the asymmetric vinit. In molecule A, the cyclohexane ring (C1A/C2A/C7A/C8A/C11A/C16A) adopts a shallow boat 
conformation, while the anthracene unit (C1B-C8B/C11B-C16B) with the cyclohexane ring in molecule B, is nearly 
planar, with a maximum deviation of 0.216 (1) A for C IB. In molecules A and B, the dihedral angles between the 
terminal benzene rings are 18.96 (7) and 7.82 (7)°, respectively. In both molecules A and B, the values of the bond lengths 
and angles agree with each other. 

The crystal structure is stabilized by O — H---N hydrogen bonds, forming zigzag C(7) chains running parallel to the 
[100] direction (Table 1, Fig. 2). Further stabilization is provided by C — \i--n interactions (Table 1), involving the CllA- 
C16A (centroid Cgl) and C2B-C7B (centroid Cgl) benzene rings. 

Experimental 

The title compound was obtained as a gift sample from R. L. Fine Chem, Bengaluru, India. Colourless prisms were 
obtained irom toluene solution by slow evaporation (m.p.: 395 - 397 K). 

Refinement 

All H atoms were positioned geometrically and refined using the riding-model approximation [O — H = 0.84 A, aromatic 
C— H = 0.95 A, methylene C— H = 0.99 A and methyl C— H = 0.98 A, and with UJ^) = 1.2 or 1.5 i7eq(parent atom)]. 

Computing details 

Data collection: CrysAlis PRO (Agilent, 2012); cell refinement: CrysAlis PRO (Agilent, 2012); data reduction: CrysAlis 
PRO (Agilent, 2012); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 (Farrugia, 2012); software used to prepare 
material for publication: WinGX {¥armgm, 2012) and PLATON (Spek, 2009). 
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Figure 1 

View of the the two molecules (A and B) in the asymmetric unit, with displacement ellipsoids for non-H atoms drawn at 
the 30% probability level. 
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Figure 2 

Crystal packing of the title compound, showing the O — H - N hydrogen bonding chains (dashed lines). H atoms not 
involved in the hydrogen bond interactions are omitted for clarity. 

9-[3-(Dimethylamino)propyl]-1 0,1 0-dimethyl-9,1 0-dihydroanthracen-9-ol 



Crystal data 

C21H27NO 
M, = 309.44 
Monoclinic, P2\ 
Hall symbol: P 2yb 
fl= 11.79596 (9) A 
Z> = 9.17559 (7) A 
c= 16.75788 (13) A 

92.2312 {ly 
F= 1812.41 (2) A^ 
Z = 4 

Data collection 

Agilent Xcalibur (Ruby, Gemin) 

diffractometer 
Radiation source: Enhance (Cu) X-ray Source 
Graphite monochromator 
Detector resolution: 10.5081 pixels mm ' 
CO scans 

Absorption correction: multi-scan 
{CrysAlis PRO; Agilent, 2012) 

r„.„ = 0.838, r„ax = 1.000 



F(000) = 672 

Z),= 1.134 Mgm-3 

Cu Ka radiation, 1 = 1 .54 1 84 A 

Cell parameters from 10729 reflections 

61 = 2.6-75.5° 

ju = 0.53 mm"' 

T= 123 K 

Prism, colourless 

0.41 X 0.34 X 0.27 mm 



12252 measured reflections 
5579 independent reflections 
5539 reflections with / > 2(t(7) 
i?,„t = 0.019 

^^max = 75.6°, ^ni„ = 2.6° 



/, = -14^14 
/c=-11^8 
/ = -21^19 
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Refinement 

Refinement on 
Least-squares matrix: full 

> 2ff(/^)] = 0.034 
wi?(F2) = 0.091 
S= 1.06 
5579 reflections 
425 parameters 
1 restraint 

Primary atom site location: structure-invariant 

direct methods 
Secondary atom site location: difference Fourier 

map 

Special details 

Geometry. Bond distances, angles etc. have been calculated using the rounded fractional coordinates. All su's are 
estimated from the variances of the (full) variance-covariance matrix. The cell e.s.d.'s are taken into account in the 
estimation of distances, angles and torsion angles 

Refinement. Refinement on for ALL reflections except those flagged by the user for potential systematic errors. 
Weighted i?-factors wR and all goodnesses of fit S are based on F^, conventional i?-factors R are based on F, with F set to 
zero for negative F^. The observed criterion of 7^ > (j{F^) is used only for calculating -i?-factor-obs etc. and is not 
relevant to the choice of reflections for refinement. 7?-factors based on7<^ are statistically about twice as large as those 
based on F, and i?-factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 





X 


y 


z 


TI- */U 

^iso ' ^eq 


OlA 


0.52432 (8) 


0.52299 (12) 


0.20645 (6) 


0.0228 (3) 


NIA 


0.85652 (10) 


0.40869 (15) 


0.41308 (7) 


0.0237 (3) 


CIA 


0.60985 (11) 


0.62043 (17) 


0.23606 (8) 


0.0193 (4) 


C2A 


0.55937(11) 


0.73586 (17) 


0.28963 (8) 


0.0199 (4) 


C3A 


0.46633 (12) 


0.69720(19) 


0.33493 (8) 


0.0253 (4) 


C4A 


0.42360 (13) 


0.7927 (2) 


0.39029 (9) 


0.0295 (5) 


C5A 


0.47415 (14) 


0.9279 (2) 


0.40181 (9) 


0.0293 (4) 


C6A 


0.56334 (14) 


0.96866 (19) 


0.35539 (9) 


0.0268 (4) 


C7A 


0.60672 (12) 


0.87498 (17) 


0.29768 (8) 


0.0213 (4) 


C8A 


0.70315 (12) 


0.92805 (18) 


0.24634 (8) 


0.0236 (4) 


C9A 


0.81499 (13) 


0.9343 (2) 


0.29815 (10) 


0.0322 (5) 


ClOA 


0.67377 (15) 


1.08296(19) 


0.21445 (9) 


0.0314(5) 


CllA 


0.72071 (12) 


0.82803 (17) 


0.17482 (8) 


0.0216 (4) 


C12A 


0.78771 (13) 


0.87730(19) 


0.11290 (9) 


0.0286 (4) 


C13A 


0.80216 (14) 


0.7953 (2) 


0.04513 (9) 


0.0299 (5) 


C14A 


0.75036 (13) 


0.65980 (19) 


0.03742 (8) 


0.0268 (4) 


C15A 


0.68707 (12) 


0.60713 (18) 


0.09913 (8) 


0.0231 (4) 


C16A 


0.67240(11) 


0.68958 (17) 


0.16807 (7) 


0.0196 (4) 


C17A 


0.69843 (12) 


0.52701 (17) 


0.28362 (8) 


0.0212 (4) 


C18A 


0.65672 (12) 


0.44957 (19) 


0.35742 (9) 


0.0251 (4) 


C19A 


0.74501 (12) 


0.34399 (18) 


0.39327 (8) 


0.0246 (4) 


C20A 


0.84879 (17) 


0.5244 (2) 


0.47211 (10) 


0.0423 (6) 


C21A 


0.93342 (14) 


0.2945 (2) 


0.44273 (11) 


0.0380 (5) 


OIB 


-0.02159 (8) 


0.56177 (12) 


0.29642 (6) 


0.0235 (3) 



Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = l/[o^(Fo2) + (O.OeUPy + 0.2469P] 

where /'=(F„2 + 2F/)/3 
(A/<t)„,,< 0.001 
AjOmax = 0.23 e 
Ap„ri„ = -0.23eA-3 

Absolute structure: Flack (1983), 1564 Freidel 
pairs 

Flack parameter: 0.08 (17) 
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XT 1 D 

JN IB 




0.6yyy6 (15) 


A AATTI /'T\ 

0.09 /23 (/) 


A AO 1 <") \ 

0.0212 (3) 


CIB 


0.07392 (11) 


0.49584 (16) 


0.26043 (8) 


A A 1 AZT f A\ 

0.0196 (4) 


C2B 


0.15591 (11) 


0.43394 (17) 


0.32421 (8) 


A A1 A 1 f A\ 

0.0201 (4) 


C3B 


A 1 OA/1 C /I 

0.18045 (13) 


0.52023 (18) 


A '> A 1 TA /0\ 

0.39179 (8) 


A A'*»CA f A\ 

0.0250 (4) 


C4B 


A T C/C A/T /■ 1 y1 \ 
O.ZDOUO (14) 


A Al AO /0\ 

0.4 /48 (2) 


0.45 149 (9) 


0.0306 (5) 


C5B 


ATI ATO /I C\ 

0.31078 (15) 


0.3418 (2) 


A A A A 1 ^ /A\ 

0.44413 (9) 


A ATTT i C\ 

0.0327 (5) 


LoB 


0.28736 (14) 


0.25557 (19) 


A T nno A /A\ 

0.37784 (9) 


A A'^A^ ^ A\ 

0.0296 (4) 


C7B 


0.20841 (12) 


0.29867 (17) 


ATI TIT /'0\ 

0.31727 (8) 


A A-T 11 f A\ 

0.0211 (4) 


CoB 


0.1843 / (12) 


A 1 A1 iCO / 1 n\ 

0.19362 (1 /) 


A T /I O AA {Q\ 

0.24809 (8) 


A AOO A i A\ 

{).y)ZZ4 (4) 


C9B 


A 1 CAAA /I C\ 

0.15009 (15) 


0.04459 (18) 


A '^O^OA /A\ 

0.28289 (9) 


A ATAA /C\ 

0.0300 (5) 


1 ATI 


0.29358 (13) 


0.1738 (2) 


A "^AAAO /A\ 

0.20098 (9) 


A A'iAT / A\ 

0.0303 (4) 


CllB 


0.08826 (12) 


A 'I /I ZTTO /1T\ 

0.24672 (17) 


A 1 A 1 A /0\ 

0.19160 (8) 


A A1 A A f A\ 

0.0209 (4) 


CizB 


A AC AT A i \1\ 

0.050/4 (13) 


0.15525 (18) 


A 1 O 01 O /OA 

0.12838 (8) 


A AO CT i A\ 

0.0253 (4) 


C13B 


A A'iO^ /I A\ 

—0.03536 (14) 


A tn£A^ / 1 A\ 

0.19642 (19) 


0.07467 (8) 


A AO O T f A\ 

0.0283 (4) 


C14B 


-0.08846 (13) 


0.3309 (2) 


A AOT C A few 

0.08354 (9) 


A AT AO f C\ 

0.0302 (5) 


CI jB 


A ACI 1^/1 

—0.05316 (12) 


0.42182 (19) 


A 1 /I O A /A\ 

0. 14530 (9) 


A AOzCT f A\ 

0.0263 (4) 


CioB 


A A1 C O A /■ 1 1 \ 

0.03580 (11) 


0.38222 (1 /) 


A 1 AAAC /0\ 

0.19905 (8) 


A AOAz; f A\ 

0.0206 (4) 


C17B 


0.12953 (12) 


0.62550 (17) 


A 1 O /I O /0\ 

0.21848 (8) 


A AO 1 i\ / A\ 

0.0210 (4) 


C18B 


0.23231 (12) 


0.58734 (17) 


0.17024 (8) 


0.0221 (4) 


C19B 


0.28519 (12) 


A C A f\ /I T\ 

0.72540 (17) 


A 1 OTOA /0\ 

0.13739 (8) 


A AO 1 O f A \ 

0.0218 (4) 


C20B 


0.44276 (13) 


0.8400 (2) 


A ATTOT /I A\ 

0.07787 (10) 


A AOAA / A\ 

0.0290 (4) 


C21B 


A '^'1 A A'^ /t A\ 

0.37443 (14) 


0.6135 (2) 


A A'^ yl O A / A\ 

0.02439 (9) 


A AT O 1 /C\ 

0.0321 (5) 


H3AA 


A yi o n A 

0.43220 


0.60420 


A O T C A 

0.32750 


A AT A Ask 

0.0300* 


T T 1 A 


A A nc\ 1 A 

0.47910 


0.56790 


A 1 TCIA 

0.17520 


A AT /I A* 

0.0340* 


11 A A A 

H4AA 


A T ^A 1 A 

0.36010 


0.76570 


0.42020 


A A'i CA& 

0.0350* 


H5AA 


f\ A A A 

0.44770 


A AA'^ *) A 

0.99230 


A /I /I 1 /I A 

0.44140 


A AT C A sfc 

0.0350* 


H6AA 


0.59610 


1.06250 


A O /''^ T A 

0.36270 


A AT O A * 

0.0320* 


T Tn A A 

H9AA 


A O'? C AA 

0.83590 


A OT C O A 

0.83580 


ATI CAA 

0.31590 


A A /I OA* 

0.0480^ 


11C\ A Tl 


A OA/1 1 A 

0.80410 


A AA^ /I A 

0.99640 


A ^ A AOt\ 

0.34480 


A A/1 O AA 

0.0480* 


H9AC 


0.87560 


A AT >i T A 

0.97470 


0.26650 


0.0480* 


HlOA 


A /'AT /I A 

0.60740 


1 ATT/'A 

1.07760 


A 1 TT C A 

0.17750 


A A /I T A A 

0.0470* 


HlOB 


A O Af\ 

0.73840 


1 1 '^'^ 1 A 

1.12210 


A 1 O £1 A (\ 

0.18640 


A A /I TA* 

0.0470* 


TT1 t\r^ 


0.65700 


1.14690 


0.25930 


A A/1TA* 

0.0470* 


H12A 


A O-^ /I A A 

0.82400 


0.96950 


A 1 1 T O A 

0.11780 


A AT A r\>k 

0.0340* 


H13A 


A O /I T ,1 A 

0.84740 


A O O 1 O A 

0.83130 


A A AT O A 

0.00380 


A AT /'A A 

0.0360* 


TT1 A A 

H14A 


A T^ O*^ A 

0.75820 


0.60380 


A AAATA 

-0.00970 


A ATOA* 

0.0320* 


T T 1 C A 

H15A 


A /T C? 1 A 

0.65310 


A C 1 1 C A 

0.51350 


A A A y1 Cr\ 

0.09450 


A AO OA* 

0.0280* 


H17A 


A O A 

0.72820 


A /I C ^ A 

0.45260 


A ^ /I T^ A 

0.24720 


A AO C A * 

0.0250* 


H17B 


0.76270 


A CAAAA 

0.59090 


A T A A /I A 

0.30040 


A AO C A sk 

0.0250* 


H18A 


0.58650 


A '^C\C 1 A 

0.39510 


A T /( A 

0.34280 


A ATAAib 

0.0300* 


TT 1 OT> 


0.63800 


A CI 1 A 

0.52310 


A T AO 1 A 

0.39810 


A ATAA* 

0.0300* 


H19A 


A T 1 C AA 

0.71500 


A O A 1 ,1 A 

0.30140 


A A A^ C f\ 

0.44250 


A ATAAsfc 

0.0300* 


H19B 


0.75530 


0.26330 


A T n Ct\f\ 

0.35500 


A ATAA* 

0.0300* 


H20A 


0.79990 


0.60250 


0.45050 


0.0630* 


H20B 


0.92470 


0.56340 


0.48490 


0.0630* 


H20C 


0.81650 


0.48520 


0.52070 


0.0630* 


H21A 


1.00880 


0.33620 


0.45430 


0.0570* 


H21B 


0.93880 


0.21810 


0.40220 


0.0570* 


H21C 


0.90430 


0.25250 


0.49160 


0.0570* 
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T T 1 T~> 


—0.05440 




0.49960 


0.32420 


A AO C Ask 

0.0350* 




H3BA 


A 1 /I /I 1 A 

0.14410 




0.61210 


A O A/' C A 

0.39650 


A AOAAd: 

0.0300* 




H4BA 


A '^'7A^A 

0.27060 




A CI A f\f\ 

0.53400 


0.49730 


A AOTA* 

0.0370* 




H5BA 


A O ZT/I 1 A 

0.36410 




0.31020 


A AO A Af\ 

0.48440 


A AOAA* 

0.0390* 




HIOD 


A 1 1 C ^7 A 

0.31570 




0.26760 


A 1 TO /I A 

0.17840 


A A /I /^f\ik 

0.0460* 




HlOE 


A 'I T A A A 

0.27940 




A 1 AO A A 

0.10340 


A 1 CTO A 

0.15780 


A A /I /'A A 

0.0460* 




HIOF 


f\ ""y C A OA 

0.35480 




A 1 O TO A 

0.13780 


0.23700 


A A /I ^A* 

0.0460* 




H6BA 


A O ^ C C A 

0.32550 




0.16500 


A O TO 1 A 

0.37310 


A AO /^Asfc 

0.0360* 




H9BA 


A AO A Af\ 

0.08440 




A ACT /I A 

0.05740 


A O 1 ^'lA 

0.31620 


A A/I C A* 

0.0450* 




H12B 


A A O C A 

0.08560 




0.06270 


A 1 O O C A 

0.12250 


A AO A Ask 

0.0300* 




H9BB 


A 1 T A 

0.21370 




A A A A TA 

0.00470 


A O 1 CO A 

0.31530 


A A /I C Ad£ 

0.0450* 




H13B 


A AC 0 1 A 

-0.05820 




A 1 O T C A 

0.13350 


A AO O A A 

0.03200 


A AO A f\>k 

0.0340* 




H9BC 


A 1 1 AC A 

0.13050 




—0.02280 


A -^O A 1 A 

0.23910 


A A/1 C Asfe 

0.0450* 




H14B 


A -X AO Af\ 

—0.14840 




A OCATA 

0.35970 


A A y1 T /I A 

0.04740 


A AO ^A* 

0.0360* 




H15B 


A A O A O A 

-0.08980 




0.51310 


0.15150 


A AO 'I Ask 

0.0320* 




H17C 


A AT 1 O A 

0.07180 




0.67200 


A 1 O 'I O A 

0.18230 


A A-O C A sfc 

0.0250* 




H17D 


A 1 CJ AA 

0.15300 




A £LC\01 A 

0.69830 


A ^ C AC A 

0.25950 


A A1 C A* 

0.0250* 




TT1 0/~l 

H18C 


A '^AOOA 

0.20880 




A C^^ 1 A 

0.52210 


A 1 CCA 

0.12550 


0.0260* 




H18D 


A ^ O A 1 A 

0.28910 




A C O C 'I A 

0.53520 


A '^r\ A T A 

0.20470 


0.0260* 




H19C 


A T> A 1 A 

0.23010 




A TT 1 /'A 

0.77160 


A AAA 1 A 

0.09910 


0.0260* 




TT1 nT\ 


0.29970 




0.79470 


A 1 O 1 AA 

0.18190 


0.0260* 




nzuL/ 














H20E 


0.39180 




0.89360 


0.04080 


0.0430* 




H20F 


0.51540 




0.82340 


0.05290 


0.0430* 




H21D 


0.44650 




0.60420 


-0.00230 


0.0480* 




H21E 


0.31870 




0.66190 


-0.01150 


0.0480* 




H21F 


0.34660 




0.51640 


0.03820 


0.0480* 




Atomic displacement parameters (A^) 






[y22 


LP' 




LP' 


LP' 


OlA 


0.0206 (5) 


0.0237 (5) 


0.0239 (5) 


-0.0039 (4) 


-0.0010 (4) 


0.0011 (4) 


NIA 


0.0259 (6) 


0.0257 (7) 


0.0193 (5) 


-0.0023 (5) 


-0.0004 (4) 


0.0028 (5) 


CIA 


0.0179 (6) 


0.0216 (7) 


0.0182 (6) 


-0.0007 (6) 


-0.0002 (5) 


0.0016 (5) 


C2A 


0.0178 (6) 


0.0248 (7) 


0.0170 (6) 


0.0030 (6) 


-0.0017 (5) 


0.0019 (5) 


C3A 


0.0227 (7) 


0.0288 (8) 


0.0244 (6) 


0.0012 (6) 


0.0025 (5) 


0.0017 (6) 


C4A 


0.0246 (7) 


0.0394 (10^ 


0.0250 (7) 


0.0065 (7) 


0.0063 (6) 


0.0029 (7) 


C5A 


0.0330 (8) 


0.0334 (9) 


0.0216 (6) 


0.0139 (7) 


0.0007 (6) 


-0.0018 (6) 


C6A 


0.0327 (7) 


0.0251 (8) 


0.0221 (6) 


0.0046 (7) 


-0.0043 (5) 


-0.0016 (6) 


C7A 


0.0222 (6) 


0.0244 (8) 


0.0170 (6) 


0.0029 (6) 


-0.0038 (5) 


0.0014 (5) 


C8A 


0.0254 (7) 


0.0227 (7) 


0.0224 (6) 


-0.0037 (6) 


-0.0017 (5) 


0.0006 (6) 


C9A 


0.0282 (7) 


0.0373 (10^ 


0.0306 (7) 


-0.0078 (7) 


-0.0051 (6) 


-0.0024 (7) 


ClOA 


0.0436 (9) 


0.0231 (8) 


0.0274 (7) 


-0.0041 (7) 


0.0008 (6) 


0.0011 (6) 


CllA 


0.0198 (6) 


0.0244 (8) 


0.0204 (6) 


0.0003 (6) 


-0.0009 (5) 


0.0022 (6) 


C12A 


0.0279 (7) 


0.0269 (8) 


0.0312(7) 


-0.0039 (7) 


0.0049 (6) 


0.0055 (7) 


C13A 


0.0302 (8) 


0.0348 (9) 


0.0252 (7) 


0.0031 (7) 


0.0090 (6) 


0.0091 (7) 


C14A 


0.0286 (7) 


0.0329 (9) 


0.0190 (6) 


0.0075 (7) 


0.0024 (5) 


0.0003 (6) 


C15A 


0.0215 (6) 


0.0250 (7) 


0.0226 (6) 


0.0032 (6) 


-0.0002 (5) 


0.0000 (6) 


C16A 


0.0161 (6) 


0.0254 (8) 


0.0171 (6) 


0.0022 (6) 


-0.0008 (4) 


0.0022 (6) 


C17A 


0.0194 (6) 


0.0234 (7) 


0.0209 (6) 


0.0016(6) 


0.0018(5) 


0.0024 (6) 
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{j.vZZ/ (o) 


A AT O A tO\ 

0.0z54 (p) 


A AT A 1 t£i\ 

0.0243 (0) 


A AAAT f C\ 

0.000/ (6) 


A AA1 A 

0.0034 {j) 


A AACA 

O.oooy (6) 




U,Uz/z ( /) 


0.0z3o (/) 


A ATTO i'£i\ 

0.0225 (0) 


A AA'} 1 i ti\ 

—0.0031 (0) 


A AAAT /'C\ 

0.0002 (o) 


A AAC/C 

0.00d6 (6) 




riACi'J / 1 A\ 

U.U4y3 (10) 


A (\AC\^ /"I T\ 

0.04yi (Izj 


A AT 0 A /'0\ 

0.0254 (5) 


A A 1 AC / I f\\ 

— O.OIOj (10) 


A AA1 1 /'7\ 

0.0013 (/) 


A A 1 1 *7 /O \ 

—0.011 / (0) 




V.kjIqj {q) 


A AyITT /I A\ 

0.0422 (iOj 


A Ayl "^T /A\ 

0.0432 (y) 


A AA1 A fQ\ 

—0.0010 (5) 


A AA"! C 

—0.003d (/) 


A ATTT 

0.022/ (5) 




A AO 1 1 /'C\ 

U.Uzll (j) 


A ATT1 /C\ 

0.0223 (j) 


0.02 /4 (j) 


A AA1T I A\ 

0.0032 (4) 


0.006/ (4) 


A AA'5 C /' A\ 

0.0033 (4) 


JN Id 


A A 1 A 1 /'C\ 


A AT1A //CX 

0.023y (oj 


A ATAT /'C\ 

0.020/ \p) 


A AAA1 /C\ 

—0.0001 (j) 


A AA 11 / A\ 

0.0013 (4) 


A AATA /CA 

0.0020 (j) 




U.Oioi (o) 


A A1 oo tn\ 
O.Oioo (/) 


A ATT 1 //C\ 

0.0221 (0) 


A AAAA /'/C^ 

o.oooy (6) 


A AA"! 1 /C\ 
0.0031 (j) 


A AA1 0 /CA 

O.OOlo (j) 


Czr> 


A A 1 m /jCA 

u.uiy / (oj 


A AT 1 1 i'n\ 

0.0213 (/) 


A A1 A/1 i'/CX 

o.oiy4 (0) 


A AA 1 /; { C\ 

—0.0016 (6) 


A AAT 1 /'C\ 
0.0021 (j) 


A AAAC 

O.OOOj (6) 


Cjd 


A A0T1 /^A 

U.Uz / 1 (. /) 


A ATIA iQ\ 

0.0230 (o ) 


A AT C A in\ 

0.02j0 ( /) 


A AATT ( 

— O.OOzz (0) 


A AAI C /'CA 

0.003j (j) 


A AATQ /'/^A 

—0.0025 (0) 


C4B 


A Ann /'o\ 
0.03 / / (o) 


A A1 1 Z tew 

0.031 J (y) 


A ATT1 i'n\ 

0.0223 (/) 


A {\f\n A {n\ 
—0.00/4 (/) 


A AA1A 

—0.0030 (6) 


A AA1 

—0.0036 (6) 




O.Oioo ip) 


A (\1A1 /A\ 

0.0343 (y) 


A AT/:; A /'7\ 
O.O20O (/) 


A AA1 A (Q\ 

— 0.001 y (5) 


A A 1 1 A /"/CA 

—0,0110 (0) 


A AAT/C /"7\ 
0.0026 (/) 


Cod 


A A1 1 

0.03 16 (o) 


A AT/C 1 /'0\ 

0.020 1 (oj 


A A1 {\£i fn\ 
O.O3OO ( /) 


A AA^ 1 {n\ 

0.0043 (/) 


A AACO /iCA 
— 0.00J5 (6) 


A AAAO /'n\ 
O.OOO5 ( /) 


C/D 


A ATT C /"/^A 
O.OZZJ (OJ 


A ATAO /''7\ 
O.O2O0 (/) 


A ATAA /'/;^ 

0.0200 (0) 


A AAA'S ( 

—0.0003 (0) 


A AAA/i /CA 
0.0006 (j) 


A AA1 1 /CA 
0.0011 (j) 


Cod 


O.OzDz (/) 


A A1 A A /''7\ 

o.oiyo (/) 


A ATTO //C\ 

0.0225 (0) 


A A AT /I fC\ 

0.0024 (0) 


A AAAT /C\ 

0.0002 (d) 


A AAA1 

—0.0001 (6) 


C9d 


A A /I A /A\ 

0.0430 (9) 


A A 1 AC /0\ 

0.0195 (8) 


0.0271 (7) 


A A A 1 tn\ 

0.0012 (7) 


A AA/1A 

-0.0040 (6) 


A AA1 A / 

0.0014 (6) 


CIUd 


O.U/o4 (/j 


A A'} '5 -1 /A\ 

0.0334 (9) 


A A^m 
U.0zy3 ( /) 


A AATC in\ 

U.OU/D (/j 


A AAOO 
0.00/5 (6j 


A AAT n /'^^ 
—0.003 / (/) 


Clio 


0.0zi4 {o) 


A Aoo/1 tn\ 
\j.\)224 {/) 


A AT OA 

o.uloy (oj 


A AAT 1 

—0.0031 (0) 


A AAOT 

O.OOz/ (5) 


A A A 1 c t /:\ 

0.000 (0) 


C12d 


0.0302 (7) 


0.0237 (8) 


0.0224 (6) 


—0.0039 (6) 


A AA/I ^ /C\ 

0.0046 (5) 


A AA 1 A /^\ 

—0.0010 (6) 


C13B 


A A'? 1 o /n\ 

0.0318 (7) 


A ATI 1 /C\\ 

0.0321 (y) 


A A'^ 1 A f £1\ 

0.0210 (0) 


A A 1 1 fn\ 

-0.0116 (7) 


A AAA/T /C\ 

—0.0006 (5) 


A A A 1 0 //TX 

—0.001 5 (6) 


1 /lO 

Ci4B 


A AT A T /"7\ 

0.0z4z ( /) 


A AT A1 / 1 n\ 

0.03y3 (10) 


0.026/ (/) 


—0.0062 (/j 


A AAC A ( 

— 0.00j4 (6) 


A AACI i'n\ 

0.00j3 (/) 




A AT 1 A 

O.OziO {p) 


A A'2A1 

0.0301 (0) 


A ATTO 

0.02 /o (/) 


A AAAO //:\ 

— O.UOOo (0) 


A AAA'S ( ^\ 

0.0003 (j) 


A AA'2'2 tn\ 

0.0033 (/) 






U.WZjZ ^^O ) 


W.UZVJl ^^D^ 








C17B 


0.0214 (6) 


0.0175 (7) 


0.0241 (6) 


0.0008 (6) 


0.0018(5) 


0.0015 (5) 


C18B 


0.0202 (6) 


0.0215 (8) 


0.0246 (6) 


-0.0008 (6) 


0.0024 (5) 


0.0009 (6) 


C19B 


0.0214(6) 


0.0212 (7) 


0.0227 (6) 


0.0013 (6) 


0.0013 (5) 


0.0011 (6) 


C20B 


0.0245 (7) 


0.0285 (8) 


0.0341 (7) 


0.0012 (7) 


0.0033 (6) 


0.0108 (7) 


C21B 


0.0298 (7) 


0.0418 (10) 


0.0248 (7) 


0.0000 (8) 


0.0040 (6) 


-0.0072 (7) 



Geometric parameters (A, °) 


OlA— CIA 


1.4228 (17) 


C20A— H20C 


0.9800 


OlA— HIA 


0.8400 


C20A— H20A 


0.9800 


OIB— CIB 


1.4325 (17) 


C21A— H21C 


0.9800 


OIB— HIB 


0.8400 


C21A— H21A 


0.9800 


NIA— C20A 


1.456(2) 


C21A— H21B 


0.9800 


NIA— C19A 


1.4693 (19) 


CIB— C16B 


1.520(2) 


NIA— C21A 


1.460(2) 


CIB— C17B 


1.541 (2) 


NIB— C20B 


1.461 (2) 


CIB— C2B 


1.5230 (19) 


NIB— C19B 


1.4661 (18) 


C2B— C7B 


1.394 (2) 


NIB— C21B 


1.463 (2) 


C2B— C3B 


1.403 (2) 


CIA— C2A 


1.525 (2) 


C3B— C4B 


1.379 (2) 


CIA— C16A 


1.5201 (19) 


C4B— C5B 


1.388 (3) 


CIA— C17A 


1.548(2) 


C5B— C6B 


1.383 (2) 


C2A— C7A 


1.398 (2) 


C6B— C7B 


1.407 (2) 


C2A— C3A 


1.4042 (19) 


C7B— C8B 


1.526 (2) 


C3A— C4A 


1.385 (2) 


C8B— C9B 


1.547 (2) 


C4A— C5A 


1.387 (3) 


C8B— CUB 


1.528 (2) 


C5A— C6A 


1.384 (2) 


C8B— ClOB 


1.548 (2) 


C6A— C7A 


1.405 (2) 


CUB— C12B 


1.409 (2) 


C7A— C8A 


1.532 (2) 


CUB— C16B 


1.397 (2) 
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C8A— ClOA 
C8A— CllA 
C8A— C9A 
CllA— C16A 
CllA— C12A 
C12A— C13A 
C13A— C14A 
C14A— C15A 
C15A— C16A 
C17A— C18A 
C18A— C19A 
C3A— H3AA 
C4A— H4AA 
C5A— H5AA 
C6A— H6AA 
C9A— H9AA 
C9A— H9AC 
C9A— H9AB 
ClOA— H IOC 
ClOA— HlOB 
ClOA— HlOA 
C12A— H12A 
C13A— H13A 
C14A— H14A 
C15A— H15A 
C17A— H17A 
C17A— H17B 
C18A— H18B 
C18A— H18A 
C19A— H19B 
C19A— H19A 
C20A— H20B 



1.553 (2) 

1.530(2) 

1.552 (2) 

1.395 (2) 

1.404 (2) 

1.378 (2) 

1.389 (2) 

1.386 (2) 

1.3974 (19) 

1.525 (2) 

1.528 (2) 

0.9500 

0.9500 

0.9500 

0.9500 

0.9800 

0.9800 

0.9800 

0.9800 

0.9800 

0.9800 

0.9500 

0.9500 

0.9500 

0.9500 

0.9900 

0.9900 

0.9900 

0.9900 

0.9900 

0.9900 

0.9800 



C12B— C13B 
C13B— C14B 
C14B— C15B 
C15B— C16B 
C17B— C18B 
C18B— C19B 
C3B— H3BA 
C4B— H4BA 
C5B— H5BA 
C6B— H6BA 
C9B— H9BA 
C9B— H9BB 
C9B— H9BC 
ClOB— HIOD 
ClOB— HlOE 
ClOB— HI OF 
C12B— H12B 
C13B— H13B 
C14B— H14B 
C15B— H15B 
C17B— H17C 
C17B— H17D 
C18B— H18C 
C18B— H18D 
C19B— H19C 
C19B— H19D 
C20B— H20D 
C20B— H20E 
C20B— H20F 
C21B— H21D 
C21B— H21E 
C21B— H21F 



1.383 (2) 

1.394 (2) 

1.381 (2) 

1.404(2) 

1.524(2) 

1.524(2) 

0.9500 

0.9500 

0.9500 

0.9500 

0.9800 

0.9800 

0.9800 

0.9800 

0.9800 

0.9800 

0.9500 

0.9500 

0.9500 

0.9500 

0.9900 

0.9900 

0.9900 

0.9900 

0.9900 

0.9900 

0.9800 

0.9800 

0.9800 

0.9800 

0.9800 

0.9800 



ClA- 
CIB- 
C19A- 
C19A- 
C20A- 
C20B- 
C19B- 
C19B- 
C16A- 
C2A- 
OlA- 
OlA- 
OlA- 
C2A- 
C3A- 
ClA- 



-OlA— HIA 
OIB— HIB 
-NIA— C21A 
-NIA— C20A 
-NIA— C21A 
-NIB— C21B 
-NIB— C20B 
-NIB— C21B 
-CIA— C17A 
CIA— C16A 
-CIA— C16A 
-CIA— C2A 
-CIA— C17A 
-CIA— C17A 
-C2A— C7A 
-C2A— C3A 



109.00 
109.00 
109.01 (13) 
111.64(12) 
110.27(13) 
109.66(12) 
109.28 (12) 
112.09(12) 
106.22(11) 
111.32 (12) 
111.05 (11) 
110.73 (11) 
106.66 (12) 
110.66(11) 
119.76(13) 
118.32(13) 



H21A— C21A— H21B 
H21A— C21A— H21C 
NIA— C21A— H21B 
NIA— C21A— H21A 
OIB— CIB— C2B 
OIB— CIB— C17B 
C2B— CIB— C16B 
OIB— CIB— C16B 
C16B— CIB— C17B 
C2B— CIB— C17B 
CIB— C2B— C7B 
C3B— C2B— C7B 
CIB— C2B— C3B 
C2B— C3B— C4B 
C3B— C4B— C5B 
C4B— C5B— C6B 



109.00 

109.00 

109.00 

110.00 

110.51 (11) 

102.81 (11) 

112.46(12) 

110.96(11) 

109.92(11) 

109.76(11) 

123.06 (12) 

119.45 (13) 

117.48(13) 

121.50(15) 

119.42 (15) 

119.69(15) 
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CIA — LzA — L7A 


1^1 OA 

121.84 


(12) 


C2A — C3A — C4A 


120.98 


(15) 


C3A — C4A — C5A 


119.57 


( \ A\ 

(14) 


A A /^C A A 

C4A — C5A — CoA 


1 1 T 1 

119.71 


ft C\ 

[15) 


C5A — C6A — C7A 


121.78 


(16) 


C6A — C7A — C8A 


119.36 


f t A\ 

(14) 


LzA — C7A — LoA 


122.59 


(13) 


CzA — C7A — LoA 


118.05 


(13) 


C7A — CoA — LlOA 


1 AO OO 

108.88 


(12) 


C7A — C8A — CllA 


112.05 


(12) 


C7A — C8A — C9A 


1 Art y1 

109.34 


(11) 


C9A — C8A — ClOA 


109.40 


(13) 


/^lAA /^OA /~^11A 

C 1 OA — Co A — C i 1 A 


1 AO 'J A 

108.34 


/ 1 1 \ 

(11) 


C9 A — C8 A — C 1 1 A 


108.80 


(12) 


C12A — CllA — C16A 


118.26 


^ 1 T \ 

(13) 


C8A — CllA — C16A 




(12) 


CoA — CliA — ClzA 


1 1 O AA 

118.90 


(14) 


/~<11A /~11'^A /"IIIA 

CllA — C12A — C13A 


121.64 


(15) 


C12A — C13A — C14A 


119.81 


(15) 


/^ITA /^lylA i^ICA 


1 1 A T O 

119.38 


(14) 


/~<1/1A /~<1CA /"'I^A 

C14A — C15A — CloA 


121.05 


(15) 


CIA — C16A — C15A 


118.24 


(13) 


CIA — C16A — CllA 


121.87 


(12) 


/^11A /^IZTA /^ICA 

CllA — CloA — C15A 


1 1 A no 

119.78 


(12) 


CIA — C17A — CloA 


11^ '>A 

116.30 


(12) 


r 1 ^ A /"I IDA /"I 1 r\ A 

C 1 7 A — C 1 8 A — C 1 9 A 


112.20 


(12) 


XT 1 A 1 A A f ^ 1 O A 

N 1 A — C 1 9A — C 1 8A 


115.03 


(13) 


A A A TTT A A 

C4A — CiA — H3AA 


1 OA AA 

120.00 




CzA — C3A — H3AA 


1 1 n AA 

119.00 




A A K T T >1 A A 

C3A — C4A — H4AA 


120.00 




/^C A A A ft A A A 

C5A — C4A — H4AA 


120.00 




A r^C A TTC A A 

CoA — C5A — ^H5AA 


1 '^A AA 

120.00 




A A /~^C A TTC A A 

C4A — C5A — H5AA 


1 '^A AA 

120.00 




A /' A TT/' A A 

C5A — C6A — H6AA 


119.00 




-7 A /' A TT/' A A 

C7A — C6A — H6AA 


119.00 




TTn A A Of*\ A TTn A 

H9AA — CyA — ^H9AC 


1 AA AA 

109.00 




TTr\ A n l~^C\ A TTA A t"^ 

H9AB — C9A — H9AC 


1 AA AA 

109.00 




C8A — C9A — H9AB 


109.00 




C ' o A i~^C\ A 1 ir\ A A 

C8A — C9A — H9AA 


110.00 




TTA A A i^C\ k TTA A Tl 

H9AA — C9A — ^H9AB 


1 Art Art 

109.00 




t^O A /^n A TTA A 

CoA — C9A — HyAC 


1 AA AA 

109.00 




C8A — ClOA — HlOA 


109.00 




C8A — ClOA — HIOC 


1 Art Art 

109.00 




C8A — ClOA— HI OB 


109.00 




HlOA— ClOA— HI OB 


109.00 




HlOA— ClOA— HIOC 


110.00 




HlOB— ClOA— HIOC 


109.00 




C13A— C12A— H12A 


119.00 




CllA— C12A— H12A 


119.00 





/~^CTi /^/m /^TT) 

C5b — Cob — C7B 


121.63 


(16) 


C2B — C7B — CoB 


123.77 


(12) 


/~i/^T-j /"ITTi /~<OTl 

CoB — C7B — C8B 


1 1 T AC 

117.95 


ft A\ 

(14) 


/"''Tit* /^TT* /*^^t> 

CzB — C7B — CoB 


118.28 


ft 'J\ 

(13) 


/~^nTi /~^OT^ /"'ATI 

C7B — C8B — C9B 


1 AO /I A 

108.40 


ft^\ 

(11) 


C 7B — C 8B — C 1 1 B 


112.38 


f 1 -^X 

(12) 


C9B — C8B — C 1 OB 


1 rto oo 

108.88 


(13) 


C7B — C8B — ClOB 


109.15 


(12) 


C 1 OB — CoB — C 1 1 B 


1 A A A A 

109.49 


/ 1 1 \ 

(11) 


C9B — CoB — C 1 1 B 


1 AO A O 

108.48 


fi 0\ 

(12) 


C8B — C 1 1 B — C 1 6B 


123.31 


(13) 


C12B — CUB — C16B 


118.04 


(13) 


CoB — C 1 1 B — C 1 zB 


118.65 


ft T\ 

(13) 


/^11T» /^1'^T> /^1'>T> 

CUB — C12B — C13B 


121.85 


ft c\ 

(15) 


C12B — C13B — C14B 


119.59 


f t A\ 

(14) 


C13B — C14B — C15B 


119.40 


f t A\ 

(14) 


/^i^Ti /^icn /^i£i~> 

C 1 4B — C 1 5B — C 1 oB 


121.37 


(15) 


CIB — C16B — C15B 


116.78 


f 1 IN 

(13) 


CI IB — C16B — C15B 


119.72 


(13) 


CIB — CloB — CUB 


IT? y1 1 

123.41 


ft T\ 

(12) 


CIB — C17B — CloB 


lie '**'^ 

115.22 


ft ^\ 

(12) 


C17B — C18B — C19B 


1 1 rt '^'> 

110.23 


ft 

(12) 


"KT 1 n 1 rtn i on 

N 1 B — C 1 9B — C 1 8B 


113.78 


ft 0\ 

(12) 


CzB — C3B — H3BA 


1 1 A AA 

119.00 




/^/in /^'>n TTTn a 

C4B — C3B — H3BA 


1 1 A AA 

119.00 




/"'on /" /I i~) TT/in A 

C3B — C4B — H4BA 


120.00 




f ^ C r-) /- < ^ "n T T /I n A 

C5B — C4B — H4BA 


120.00 




C ' AT) /^CTi TTCn A 

C4B — C 5 B — H5 B A 


1 -^A AA 

120.00 




/^z'Tj /^cn TTcn A 

CoB — C5B — H5BA 


1 "^A AA 

120.00 




C5B — C6B — H6BA 


119.00 




C7B — C6B — ^H6BA 


119.00 




r^OTi /~1AT> TTATl A 

C8B — C9B — ^H9BA 


1 AA AA 

109.00 




^OTl ^ATl TTATITI 

C8B — C9B — ^H9BB 


1 AA AA 

109.00 




on An TTAn 

C8B — C9B — H9BC 


109.00 




TTrtn A /^An TTAnn 

H9BA — C9B — H9BB 


110.00 




TTrtn A /^rtn TTrtn/^ 

H9BA — C9B — ^H9BC 


1 Art rtrt 

109.00 




TTAnn /^An TTAn/^ 

H9BB — C9B — H9BC 


1 AA AA 

109.00 




f ^ on 1 An t t i at^ 

C8B — C 1 OB — H 1 OD 


109.00 




on i An t t i Ar' 

C8B — C 1 OB — H 1 OE 


109.00 




/^On /~11An TT1 AT? 

C 8B — C 1 OB — ^H 1 OF 


1 Art rtrt 

109.00 




TT1AT^ 1 An TT1ATI? 

H 1 UU — C 1 UB — H 1 Ob 


1 1 A AA 

110.00 




III A r\ 1 An T T 1 AT^ 

H 1 OD — C 1 OB — H 1 OF 


109.00 




T T 1 rtT7 1 rtn T T 1 rtT^ 

HlOE — ClOB — HIOF 


1 Art Art 

109.00 




CUB— C12B— H12B 


119.00 




C13B— C12B— H12B 


119.00 




C12B— C13B— H13B 


120.00 




C14B— C13B— H13B 


120.00 




C13B— C14B— H14B 


120.00 




C15B— C14B— H14B 


120.00 
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C12A— C13A— H13A 120.00 

C14A— C13A— H13A 120.00 

C15A— C14A— H14A 120.00 

C13A— C14A— H14A 120.00 

C14A— C15A— H15A 119.00 

C16A— C15A— H15A 119.00 

CIA— C17A— H17B 108.00 

H17A— C17A— H17B 107.00 

C18A— C17A— H17B 108.00 

CIA— C17A— H17A 108.00 

C18A— C17A— H17A 108.00 

C19A— C18A— H18B 109.00 

C17A— C18A— H18B 109.00 

C19A— C18A— H18A 109.00 

H18A— C18A— H18B 108.00 

C17A— C18A— H18A 109.00 

NIA— C19A— H19B 108.00 

H19A— C19A— H19B 108.00 

NIA— C19A— H19A 108.00 

C18A— C19A— H19A 108.00 

C18A— C19A— H19B 109.00 

NIA— C20A— H20B 109.00 

NIA— C20A— H20C 109.00 

H20A— C20A— H20B 109.00 

NIA— C20A— H20A 109.00 

H20B— C20A— H20C 109.00 

H20A— C20A— H20C 109.00 

NIA— C21A— H21C 109.00 

H21B— C21A— H21C 109.00 

C20A— NIA— C19A— C18A 60.80(16) 

C21A— NIA— C19A— C18A -177.13 (12) 

C21B— NIB— C19B— C18B 65.90(15) 

C20B— NIB— C19B— C18B -172.32(12) 

OlA— CIA— C2A— C7A -151.17(13) 

OlA— CIA— C2A— C3A 32.20 (17) 

C17A— CIA— C2A— C3A -85.86 (15) 

C16A— CIA— C2A— C3A 156.26 (12) 

C16A— CIA— C2A— C7A -27.11 (17) 

OlA— CIA— C16A— C15A -33.01 (17) 

C2A— CIA— C16A— CllA 27.04(17) 

C2A— CIA— C16A— C15A -156.89 (12) 

C17A— CIA— C16A— CllA -93.49(16) 

C17A— CIA— C16A— C15A 82.58 (15) 

OlA— CIA— C17A— C18A -63.45 (15) 

C2A— CIA— C17A— C18A 57.07 (17) 

C16A— CIA— C17A— C18A 178.02 (12) 

OlA— CIA— C16A— CllA 150.92 (13) 

C17A— CIA— C2A— C7A 90.77 (16) 



C14B— C15B— H15B 119.00 

C16B— C15B— H15B 119.00 

CIB— C17B— H17C 108.00 

CIB— C17B— H17D 108.00 

C18B— C17B— H17C 108.00 

C18B— C17B— H17D 108.00 

H17C— C17B— H17D 108.00 

C17B— C18B— H18C 110.00 

C17B— C18B— H18D 110.00 

C19B— C18B— H18C 110.00 

C19B— C18B— H18D 110.00 

H18C— C18B— H18D 108.00 

NIB— C19B— H19C 109.00 

NIB— C19B— H19D 109.00 

C18B— C19B— H19C 109.00 

C18B— C19B— H19D 109.00 

H19C— C19B— H19D 108.00 

NIB— C20B— H20D 109.00 

NIB— C20B— H20E 109.00 

NIB— C20B— H20F 109.00 

H20D— C20B— H20E 109.00 

H20D— C20B— H20F 110.00 

H20E— C20B— H20F 109.00 

NIB— C21B— H21D 109.00 

NIB— C21B— H21E 110.00 

NIB— C21B— H21F 109.00 

H21D— C21B— H21E 109.00 

H21D— C21B— H21F 109.00 

H21E— C21B— H21F 110.00 

CIA— C17A— C18A— C19A 171.98(13) 

C17A— C18A— C19A— NIA 55.16(17) 

OIB— CIB— C2B— C3B -43.87 (17) 

OIB— CIB— C2B— C7B 137.56 (13) 

C16B— CIB— C2B— C3B -168.48 (12) 

C16B— CIB— C2B— C7B 12.95 (18) 

C17B— CIB— C2B— C3B 68.83 (16) 

C17B— CIB— C2B— C7B -109.74 (15) 

OIB— CIB— C16B— CUB -137.55 (13) 

OIB— CIB— C16B— C15B 45.83 (17) 

C2B— CIB— C16B— CUB -13.19(18) 

C2B— CIB— C16B— C15B 170.19(12) 

C17B— CIB— C16B— CUB 109.41 (15) 

C17B— CIB— C16B— C15B -67.21 (15) 

OIB— CIB— C17B— C18B -176.96 (11) 

C2B— CIB— C17B— C18B 65.43 (15) 

C16B— CIB— C17B— C18B -58.75 (15) 

CIB— C2B— C3B— C4B -178.19(14) 

C7B— C2B— C3B— C4B 0.4 (2) 
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C7A — CzA — Li A — C4A 


-2.9 (2) 


C 1 B — Czb — C7B — CoB 


176.64 (13) 


1 A A A /"^ d A 

C 1 A — C2 A — C3 A — C4 A 


173.82 (13) 


C IB — C2B — C7B — C8B 


-4.0 (2) 


C3A — C2A — C7A — CoA 


4.1 (2) 


/~<OTl /"I'^T* /~"7T~> /"i^n 

C3B — C2B — C7B — C6B 


-1.9(2) 


C 1 A — C2A — C7 A — CoA 


—172.48 (13) 


/~<'5T1 /~<Tr> /"ITra /^OTJ 

C3B — CzB — C7B — CoB 


1 nn AC /I 

177.45 (13) 


/"^ 1 A A A t~^0 A 

C 1 A — C2 A — C7 A — L o A 


7.5 (2) 


/"^To /"''jn r^ATi r^cTi 

CzB — C3B — C4B — C5B 


1.1 (2) 


C3A — C2A — C7A — CoA 


—175.92 (13) 


C3B — C4B — C5B — CoB 


-1.1 (3) 


C2A — CJA — C4A — C5A 


-0.7 (2) 


C4B — C5B — CoB — C7B 


A A /'>\ 

-0.4 (3) 


A A A /^C A /^/^ A 

C 3 A — C4 A — C 5 A — L 6 A 


3.0 (2) 


/~^CTi r^^Ti /~"7T~> /^1T> 

C5B — CoB — C7B — CzB 


1.9 (2) 


C4A — CjA — CoA — C /A 


-1.7 (2) 


CjB — CoB — C /B — CoB 


— 1 / /.4o (15) 


C5A — CoA — C7A — CoA 


178.12 (14) 


/^Tr> /^m~> /^on /^afj 

C2B — C7B — C8B — C9B 


—125.39 (15) 


C5A — CoA — C7A — C2A 


-1.9(2) 


C2B — C7B — C8B — C 1 UB 


116.16 (15) 


C2 A — C7 A — C 0 A — C 1 1 A 


IT T C /I A\ 

13.35 (19) 


CzB — C7B — C8B — C 1 1 B 


C C 1 / 1 A\ 

-5.51 (19) 


C2A — C / A — CoA — CyA 


— 10/.30 (lo) 


/~^/ZTi /^TD /"'OD /^mU 

CoB — C /B — CoB — C9B 


53.9/ (1 /) 


C2A — C7A — CoA — ClOA 


133,17 (14) 


CoB — C7B — C8B — C 1 OB 


^ A AO n\ 

—64.48 (17) 


C6A — C7A — CoA — CllA 


-166.67 (13) 


C6B — C7B — C8B — CI IB 


173.85 (13) 


C6A — C7A — CoA — C9A 


72.63 (18) 


C7B — C 8B — C 1 1 B — C 1 2B 


ITC 11 /ION 

-175.11 (13) 


LoA — C7A — CoA — ClOA 


—46.85 (17) 


C7B — CoB — C 1 1 B — C 1 oB 


C T A / 1 A\ 

5.30 (19) 


C7 A — C 8 A — C 1 1 A — C 1 2 A 


166.18 (13) 


C9B — C8B — CUB — C12B 


-55.28 (17) 


C9A — C8A — CllA — C16A 


1 AT C C / 1 /'\ 

107.55 (16) 


C9B — C8B — C 1 1 B — C 1 6B 


125.13 (15) 


C7 A — C 0 A — C 1 1 A — C 1 6 A 


IT An ^ 1 A\ 

—13.47 (19) 


1 ATI /^OT> 1 1 T> 1 '^T> 

C 1 UB — C oB — C 1 1 B — C 1 2B 


^1 y1 T /I 0\ 

63.42 (18) 


CyA — CoA — C i 1 A — C 1 zA 


— /z.81 (1 /) 


C 1 UB — CoB — C 1 1 B — C 1 oB 


— llo.lo (15) 


ClOA — C8A — CllA — C16A 


1 '> '> ZTA /I /l\ 

-133.60 (14) 


C8B — C 1 1 B — C 1 2B — C 1 3B 


1 TA Z''^ /I /I \ 

-179.62 (14) 


/—I 1 rv A /"I o A /~" 1 1 A /~' 1 A 

ClOA — C8A — CllA — C12A 


46.04 (18) 


C16B — CUB — C12B — C13B 


0.0 (2) 


/^IZIA /^11A /^1'^A /"^ITA 

CloA — CllA — ClzA — C13A 


2.9 (2) 


C oB — C 1 1 B — C 1 oB — C 1 B 


4.4 (2) 


CoA — CllA — CloA — CIA 


-7.4 (2) 


/"'OTi 1 1 T> 1 ^Tl 1 CT> 

C 8B — C 1 1 B — C 1 oB — C 1 5 B 


1 TA f\A /I '>\ 

—179.04 (13) 


C12A — CllA — CloA — CIA 


1 AA /I '>\ 

172.99 (13) 


C12B — CUB — C16B — CIB 


1 1 Z' /I 0\ 

-175.16 (13) 


C12A — CllA — C16A — C15A 


-3.0 (2) 


C 1 2B — C 1 1 B — C 1 6B — C 1 5B 


1.4 (2) 


C8A — C 1 1 A — C 1 oA — C 1 5A 


176.62 (13) 


C 1 1 B — C 1 2B — C 1 3B — C 1 4B 


-1.1 (2) 




—1 77 r'M'* 


rTjR n^R ri4R n^R 




CllA— C12A— C13A— C14A 


-0.5 (2) 


C 1 3B— C 1 4B— C 1 5B— C 1 6B 


0.5 (2) 


C12A— C13A— C14A— C15A 


-1.7(2) 


C14B— C15B— C16B— CIB 


175.10(13) 


C13A— C14A— C15A— C16A 


1.5 (2) 


C14B— C15B— C16B— CUB 


-1.7 (2) 


C14A— C15A— C16A— CIA 


-175.27(13) 


CIB— C17B— C18B— C19B 


-175.46(11) 


C 1 4 A— 01 5 A— C 1 6 A— C 1 1 A 


0.9 (2) 


C17B— C18B— C19B— NIB 


173.94 (11) 


Hydrogen-bond geometry (A, °) 








Cgl and Cg2 are the centroids of the CllA-C16Aand C2B-C7B benzene rings, respectively. 




D—}i-A 


D—H 


Yi-A D-A 


D—R-A 


o\A—mA-mB 


0.84 


2.03 2.8659 (16) 


170 


o\B—mB-mA' 


0.84 


2.03 2.8428 (16) 


161 


cnA—miB-oiB" 


0.99 


2.56 3.3166(17) 


133 


C20B—mOF-Cgl 


0.98 


2.82 3.5941 (17) 


136 


C2\A—m\A-Cg1^ 


0.98 


2.97 3.8017(18) 


143 



Symmetry codes: (i)x-l,y, z; (ii)x+l,y,z. 
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